Monensin can transport calcium across cell membranes in a sodium independent fashion in the crayfish Procambarus clarkii.
Monensin, a Na(+)-selective ionophore, enhances transmitter release when applied to crustacean and frog neuromuscular junctions. Monensin is believed to raise intracellular sodium ([Na+]i) which in turn elevates intracellular calcium ([Ca2+]i). Using the fluorescent indicator fura-2, we measured [Ca2+]i in crayfish Procambarus clarkii presynaptic terminals during monensin application in normal Ringer, zero-calcium Ringer and zero-sodium Ringer to determine if [Ca2+]i increases with monensin application and if so by what mechanism. In normal Ringer, monensin, 10 microM and 100 microM, elevated [Ca2+]i by 440 nM and 7 microM respectively. This rise in [Ca2+]i was dependent on external calcium, as [Ca2+]i did not increase in zero-calcium Ringer. However, in a zero-sodium Ringer, monensin (10 microM) elevated [Ca2+]i by 370 nM. It is important to recognize that monensin, thought to be a sodium-selective ionophore, can transport calcium across the cytoplasmic membrane in a sodium-independent manner.